Further characterization of peptidylglycine alpha-amidating monooxygenase from bovine neurointermediate pituitary.
The ability of purified bovine neurointermediate pituitary peptidyl glycine alpha-amidating monooxygenase to catalyze the conversion of peptide substrates (D-Tyr-X-Gly) into amidated product peptides (D-Tyr-X-NH2) was evaluated. The pH optimum of the reaction was pH 8.5 when X was Val, Trp, or Pro, but 5.5 to 6.0 when X was Glu. Similar maximum velocity (Vmax) values were obtained for the Val, Trp, and Pro substrates while the Glu substrate had a substantially higher Vmax. The Michaelis-Menten constant (Km) of the enzyme for the peptide substrate increased in the order Trp less than Val less than Pro much less than Glu. Increasing levels of ascorbate brought about parallel increases in Km and Vmax, suggesting the presence of an irreversible step separating the interaction of the enzyme with the two substrates. The effect of copper on enzyme activity was dependent on the peptide substrate and the reaction pH. With the Val substrate, exogenous copper was required for optimal activity; no other metal ion tested could substitute for copper. With the Glu substrate, exogenous copper was not required for optimal activity; however, diethyldithiocarbamate, a copper chelator, inhibited activity and only copper could reverse this inhibitory effect. The ability of various cofactors to stimulate alpha-amidating monooxygenase activity was also dependent on assay conditions. With the Val or Glu substrate in the presence of exogenous copper, a variety of cofactors in addition to ascorbate were capable of supporting activity. With the Glu substrate in the absence of exogenous copper, the requirement of the enzyme for ascorbate was more strict. In keeping with the proposed reaction mechanism, nearly 1 mol ascorbate was consumed for each mole of D-Tyr-Glu-NH2 produced.